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Key idea of Lithium / RefinedC

(1) Identify a subset of separation logic that can be automated using
goal-directed proof search without backtracking

Atom Ar=va, 7. ..
Basic goal F u=F2 s|A; <: A {G}]...
Goal Gu=True | F|HxG|H =+« G |Gy NGy

Vo.G(x) | dx. G(x)
Left-goal H:=¢|A|H=x«H |3Jx. H(x)
Contexts TI'==0 |,z |, ¢ Az=0|AA

(2) Reduce the of verification complex programs to the Lithium fragment via
high-level abstractions



Automating disjunction
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Automating disjunction

v <y ¢ @ optional (&own(T), NUll) = ¢ x v <y &own(T) V ¢ * v <, null

Introduction:
S-NULL

I__I¢_| *G
v <, null <:v<, ¢ @ optional(&ywn(7), null) {G}

Elimination:

O-OPTIONAL-EQ

("¢ = vy «y &own(7) =+ G(false, False @ bool)) A ("=¢" =+ G(true, True @ bool))

Feinop (Vl : 95 @ Optional(&own(f)a nu”)) = (VZ : nu”) {V, T. G(‘V, T)}



Automating invariants

v <, atomicbool(Ht,H, )= 3. v =0+ |3b. L bx* (b? Ht : H))

CAs-BOOL
(V2 <y &own (—b1 @ bool) -+ G(false, False @ bool)) A
((by ? Hr : Hy) = (by ? Hy : Hy) * (v2 <y &own(b1 @ bool) =+ G(true, True @ bool)))

Fcas CAS(vq @ atomicbool(H+, H ), V2 : &own (b1 @ bool), v : by @ bool) {v,7. G(v, 1)}



Questions?

(1) goal-directed proof search without backtracking
(2) guide proof via high-level abstractions

Atom An=va,7]...

Basic goal F :u=F2 .. s|A; <t A2 {G}|...

Goal G:u=True | F|HxG|H =+« G| Gy NGy
| V. G(z) | 3. G(x)

Left-goal —¢\A|H*H\3me

)
Contexts T'u=0 |z |Tl,¢ Ax=0]AA
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